S1 Appendix.
In the following we provide specifications of the steps required in a Gibbs sampler for estimation of a mixed effects model of reader repeatability. Two readers (j ∈ {1, 2}) make k ∈ {1, 2, . . . , M } repeat measurements of some WB-DWI parameter (e.g. gADC or tDV) in i ∈ {1, 2, . . . , P } patients. Let Y ijk represent the complete set of measurements for a particular WB-DWI parameter: We denote the average over any of the indices with a '·' placeholder (for example the matrix of averages across patients is denoted asȲ ·jk ).
Our data model is
where:
• µ is the population mean for each biological measurement.
• a i ∼ N (0, τ −1 a ) is the deviation from the population mean of the i th patient.
• ab ij ∼ N (0, τ −1 ab ) gives the interaction effect between reader and patient.
• ε ijk ∼ N (0, τ −1 εj ) is the error made by the j th reader on their k th measurement of the i th patient.
For simplicity we parameterise the Normal distribution with its precision τ = 1/σ 2 (inverse variance) and we impose the constraint ab i1 + ab i2 = 0 due to there being only two readers in this paper (discussed in [1] ). By estimating each of the precision terms in 1 given the data we can calculate the intra-and inter-observer Intraclass Correlation Coefficients as follows: 
S1.1 Gibbs sampling
We wish to obtain an estimate the joint posterior probability density function (pdf ) of all parameters of interest given the observed data: Table 1 . Initial values for all parameters (t = 0) are obtained using a standard ANOVA approach [1] . In all simulations we drew 10 6 of for each WB-DWI parameter, from which the first 1000 were removed as a burn-in period: All samples thereafter were used for estimation of parameter statistics. 
